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Introduction: The source of starch in cattle diets may alter rumen lipid metabolism, which in 
turn will affect the fatty acid (FA) composition of meat and milk (Shingfield et al., 2008; 
Mohammed et al., 2010). Barley starch, being more rapidly fermented in the rumen than 
maize starch, may cause a rapid decrease in ruminal pH and inhibit the saturation of trans 
C18:1 intermediates to C18:0 (Mohammed et al., 2010). Temperature and pressure during 
pelleting of concentrate mixtures may promote starch gelatinization and thus increase 
fermentation rate (Bertipaglia et al., 2010) and further constrain the last step of ruminal FA 
biohydrogenation (BH). However, this may be balanced with a more homogenous pattern of 
intake along the day (Castrillo et al., 2013). In this preliminary study, the effects of cereal 
grain type (maize vs. barley) and concentrate processing method (grinding vs. pelleting) on 
the ruminal FA profile in intensively reared beef cattle have been examined. 
Animals, materials and methods: Eight rumen-cannulated steers (230±5.7 kg initial BW) 
were individually housed and fed ad libitum with concentrates and barley straw. Concentrates 
were formulated to provide 450 g starch/kg DM, based on maize or barley grain. The 
experiment was divided in two periods of 5 weeks each. Animals were fed the same cereal 
throughout the trial (4 animals/grain type), offered either ground to 3.5 mm or pelleted to 6 
mm of diameter (one per period), following a change-over design. On the last week of each 
period and during two non-consecutive days, samples of ruminal fluid were collected 4 h after 
the morning feeding for pH measurement and FA determination by GC (Toral et al., 2010). 
Data were analysed by two-way ANOVA using the MIXED procedure of SAS (version 9.3). 
Results and discussion: The observed lower ruminal pH in steers fed barley compared with 
those fed maize (P<0.05) are consistent with previous findings in cattle (Mohammed et al., 
2010), but ruminal pH could hardly be related with ruminal FA composition. In this regard, 
the greater proportion of C16:0 (P=0.008) and C18:3n3 (P=0.098) in barley-based diets can 
most probably be associated with differences in the dietary FA profile. In contrast, processing 
method had no effect on pH, but compared to grinding, pelleting increased (P=0.002) 
trans C18:1 and tended to decrease (P= 0.053) C18:0 concentrations in the rumen, suggesting 
a relatively slower and less complete BH. Pelleted diets also induced a shift in ruminal BH 
pathways characterized by significant increases in trans-10 C18:1/trans-11 C18:1 ratio and 
trans-10,cis-12 C18:2 concentration, concomitant with a decrease (P=0.033) in cis-9, trans-11 
C18:2 content. These changes, which can have a negative impact on the FA composition of 
ruminant-derived products (Shingfield et al., 2008), are speculated to be due to interactions 
between intake patterns, rumen environmental conditions and potential effects of processing 
on feedstuffs that will need further investigation. 
Conclusions: Overall, the results suggest that the effects of the cereal grain type on rumen FA 
profile may be modified by the processing method. At the time point studied (4 h after 
feeding), pelleted diets resulted in a shift in ruminal BH pathways and accumulation of 
trans C18:1, but these alterations were not associated with significant variations in ruminal 
pH. 
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